Background: Severe hypoxic ischemic (HI) injury at birth is the most readily identifiable cause of long term neurodevelopmental disorders, such as cerebral palsy (CP). This study explored the potential of human umbilical cord blood (hUCB) cells as a treatment for HI brain injury. It was hypothesised that hUCB cells will reduce HI brain injury, and show long-term behavioural improvements.
Methods: HI injury was induced in post-natal day (PND) 7 rats by ligation of the left carotid artery, followed by exposure to hypoxia for either 1.5 or 3 hours. 24 hours post-HI, rats received either whole hUCB mononuclear cells (MNCs), or specific cell types found in hUCB; monocytes, endothelial progenitor cells (EPCs) or regulatory Tcells (Tregs). Rats were monitored until PND50, throughout this period they underwent negative geotaxis analysis, open field testing, novel object recognition and forelimb preference analysis. On PND50, rats were culled and brains collected for immunohistological analysis.
Results: Hi injury resulted in large infarcts in the left hemisphere, and increased activation of microglia following cell treatment, which is predicted to be a "reparative" M2 microglial population. Significant injury to the motor cortex of the left hemisphere resulted in impairment in forelimb use and a significant preference to the uninjured side was found in HI injured rats. Cell treatment improved some of these outcomes to varying degrees.
Conclusions: This study has shown that following a HI injury, delivery of hUCB cells ameliorated injury in the motor cortex, and potentially caused migration of M2 microglia to the site of injury. Murdoch Children's Research Institute Background: Ventilation induced lung injury (VILI) remains a clinical problem. The influence of gestational age and thus developmental state of the lung on specific pathological responses to ventilation is poorly understood. The aim of this study was to employ SWATH-MS technology to compare alterations in the plasma proteome in extremely preterm, preterm and term lambs exposed to a standardised ventilation strategy.
PLASMA PROTEOMICS REVEALS GESTATIONAL
Method: Lambs were delivered by LUSCS at gestational age (GA) 119-120d (Extremely preterm), 127-128d (Preterm) or 139-140d (Term). All lambs received an initial sustained inflation of 40 cmH 2 O followed by volume-targeted positive pressure ventilation with PEEP 8cmH 2 O for 60 min. Proteomic identification of proteins via SWATH-MS was performed on matched samples obtained prior to ventilation and at 60 minutes of age. Multivariate analyses determined the uniqueness of the GA response and Ingenuity Pathway Software identified enriched canonical and functional pathways. Histological and molecular markers of injury and ventilation-related indices were incorporated in the generation of protein-function relevance networks.
Results: 41/132 identified proteins were differentially expressed following ventilation, with 33 proteins specific to a single GA group. 6 cellular functions were uniquely enriched in a single GA group. Unique physiological functions included organismal survival (Extremely preterm) and cell mediated immune response (Preterm). Multi-variate analysis demonstrated a clear differentiation between the GA groups. Relevance networks identified specific GA protein-function associations.
Conclusions: This study provides the first comprehensive map of the ventilation-induced plasma proteome and reveals a GAspecific response of the plasma proteome to mechanical ventilation.
